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(54) METHOD FOR SELECTIVELY SEPARATING ENVELOPE VIRUS AND NON-ENVELOPE VIRUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for selectively separating envelope virus and non-envelope virus from a sample. 
SOLUTION: This method for selectively separating envelope virus and non- envelope virus is characterized by comprising (1) the step 
of separating the envelope virus by adding a virus-binding carrier I bearing cationic groups at least on the surface thereof to a virus- 
containing sample followed by separating the carrier I from the sample, and (2) the step of adding a virus-binding carrier II bearing 
anionic groups at least on the surface thereof and then separating the carrier II from the sample. 
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in^m 111. if^:^>^i:^^j:< k fc-eo^B 

[000 1 1 
[0002] 

fif^ti^^XV-^n-T'^-f/l'X (Naked Vinis) , 1*# 
(4X>'<Q-r»>-f;l^;:^ (Enveloped Virus) tmifl 

10003] 

[|IW*<S¥^L<t 3 k-Thmm] LH^tmBmSM^'t" 
-T-'^ >f )UX t y<a- tvx S-fSffi^r^rfe-C 

^ )i^x k i^y^u-T^^ A'X<mm*j:^mk . mm 

[0004] 

«cl ^UMi)>t>^mti> C k t A '5xy'<.n-r':^'f ;U 

2 . r-:t yttS^di^^< k t 'f-iO^ffltCl^-P'^'f }VX 

c: k l,zi. y)^\^x.y-^u-r^ ^ /UX 
X k ^pxy^o-r ^ ;i';^(7)StRM^}-SWffi5rtl«t-r 



[00053 

T'j)?.. ^^}vx\.i.kMm.fA^\,z'^t.ixx\\h''^^m^ 

TfcoTtaw 2|s:|S6BJ{ci>v^T, xy^a-r-^-f 
XtL-CiS, dC-y^'X'^'f/UX (m ''>:r^;u;^j \i% 

i^'V. ^T'K, TU-h. U-hP, v-C^juD^if 

^^xy'<.a-7-'>'f/PXi:fC{i. ^ 'J 

[00063 ['>'f /l-XM^ttS^:] 
( 1 ) tafiti 

^3l-yttS*iJ^^r< k t-e<0*iBfcl%o*a*l t tT 

{i, ^<n^mz. Tsy*, ryt::^'^'^*, 

vyk^^'LXfi^:^ykm^'L%hmiX.mmfm 
ss-a*i-s . ffl«si k ut:affi*f7&f-3fytt^*-rs 

t<^i:LT*i. 0iJ;ttf. m^W(Sifi^-^y'&m-^^-^ 
y4^*^^S*-&iB4&SiJS:fflt^T7x;*/^a^S*T 

Il*»^>^:St<0. ®;{r^Jl-yttS*^*{§ttSiH^2:* 

^7tJi*E«s?a-?^«®t=. iif-i^y'&.mi-^^hn'^ 

[00071 JJE^fi^k LTtt, iKiOtcO^^f k 

<D;|&f-3^yttS^:#t&^^v-S:^^Lfc*^<0 
0y : ^^^^yttS^rfl-r-S^ry^-i: UTtt, 2->''^ 
•^-;ur 5 yx^^l^ ( ^ ^' ) T:?"; h , 2 - i/xf-zU 

rsyx^yp (^^j') r^^'Ji^-h, 2->'Vf-;i^r5 
7*otr;K ;^ ) r y I — vm<^r 5 y t;u^;ps^ 

^ (^:?) r9'HV^:^X^)\^cm^i\.h(nm\t^'i- 
i^y. mti^Mi-f]^. mSii^':c^jVmtZj:h4mM: 2 
- {'J^^JUT 5 yj^h^i^) x^;U (;><:$') TJ? 'J 
-h. 2- (•^x^;l^T5yxhdfi^) xf-zK^^-) 
r:?"JU-h. 3- (i^'^^/Wrsyxhdf-i^) T-ntf 
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J!S: N- (2->'V-^;UTSyxf-;P) (:;<i^)T9'} 
;UTSh\ N- (2-i^'Xf-;krSyx^;l^) (;<^') 
T^^}tvr^Y, N- (2-v'p<f-;PT5y7-ot/P) 
(^^') r:?"J/PT$ K, N- ( 3-i^Vf-;ur5 /r 

)\^^ {Mif)Ti^ 'J /UTS K®atXc:ixfe«oS-fLj< 

^uy. ®[®?i^'xf-;p^icj:^4Sii^^ 
* Wbns . ^*-r t , 2 - f-/ur s y xf-;w 

7^'0l'~h. N- (2-^^';^^;^r5yx•f• 
( ^ ) T^' y/l'T 5 K . at/c:fi.i?.io«g^t;< 

MC<t^4M^g3!/»'»iLV^. CliX^ti. ffiiOa-^tt^y 

if) Ti^Vly—h. i^X-f-Ui'^ya-r^Uv' T 
U-h. 7'h5X^U>'^^«;3--/l'>'' (^:?> T:7>JU 

h, 1. 4-r^>'>''jr-/i^>'' r^'uu—b, 

^'^yf-zt'j/'J (;< ) T^' U I'- 2 . 

2" -b';^ C4- (Jjt^') 7^*}uMVdfi^i^'r\3\iit 
^l^y x.—)i'^V"any^ 2. 2' -b'::^C4-(;< 
9) rii'Ua-f;Uji-:^-xi/xhdfi;7jtx;p) ^'n^N* 

U h-;P-r h 5 ( J-f ) r U I— K^Oi^'b'cx/l.^^ 
yv-. M;b'r^;P^*>'-?-a.t/T-h7b'r:;u^ty 
v-*sw?>ix5. 5^'b*x;K>^f>. x^ 

U 'J 3-;Wi;y U - > ij J:lX h'J ^ f-a-;!^ 

[0008] ^«^iT|g^:^^^R«ltt;{i»-:3|^'f y 

v^-r:h.*>fci^*-^^tg-C'?)-:>-c. #a?tgtt*»o^M ^>' 
^t<o^y•7-■t-^)•§.. ^iOJ:o=5r^y-7-t LT, 

yy-(tx^uym<7y^^mi^-j\^mAi^ : r^'yo - h 
ij /um(r>^^- h y ; y f-zuT:?' y I' - h , y f^/i^ 
^rJ'^'y^-h, x^;wr^y^-h. x-?^;p;<:j'^y 

j/'^'n'^dfv'/U^^^yu— 2-x^;l^df i'/l'T* 
i'yv-h, 2-Xf-yl^^j/-yl.;<:J'^y^— 



/UT^'yi — i^V^-'JfUjtif^VU—h. 2-bK 
Ddfi^X^/Uri?yu— 2-b Had{-i^Xf-;P;><:J' 
:5' y h^cTDr:^ y yUgxx-r/l'tJiy^;^ y/i«! 
XX-r;P ; yrJ-i^'xy. -f y rU'y^>'':tU-7 ; 
iffl?b'xrt/^<?!);!?/U,-KyKb'r./l.xx-r/P : «^bb'x 
JgYkb'r: y r >^<7)-'Noyy-fbb'r^y r i^S-W 

\^y. r^'yoxhy/K ><f-/uj<^'^'yu— 

;l'^^^'y^-h, 2 -b ^-D^>-xf-/^T^'y^'- 
[0009] iZiyd^yf yttSSr^S-fSa-^gSi^J^ffiffl 

a-^tc J: 0 fi'oii/vr^i^ y v-*«-e<7)5iagtci3i7 
mmitLxii. TS^-vs. >f s^-va^ii.v^tiby 

i^''>A»Sr:S-f-Sr^/b-;^McOBBJ^*W4>ii-5. t 

1 oii#ia^«j»BS*<4 0-9 5x:<oefflKfts i» 

^^^ffllc?&;l'jK^i';i^S. vn-^ Hni»f>';p-a. X!}r# 

!aj:UT«, dcyxf-pwsy. ;jfyraeuw5 
^'yry/i^rsy, :Kyb'x;i,T5>', ^Kyrnb- 
\yyr$. y^t'<7):icv t5 wt^ife, i^y y s^v, d^y 
T/i^df-y, ;Kyb^f-v'y^:t-<oiaf«ir5ys0a. u 
^</)^ y\m^^-t^ * y u jt'-K y v 

[00 1 0] ffii^>f j!-y3a^8aiii 

i''b'x;l>s.>4f>'^dfyxf-l'>'fc:m4aTV=&X'> 
AS-CH2N* (013)3 S>S(.^«i-CH2N^(CH3)3(C2H4 

OH) (IIS) m^^Lti^mmm^yty^msi. -n 

H(CH3)2, -NH(CH2CH2NH)„H. -C0NH(CH2)3N(CH3) 2^:31 
(O. N. S) SrW-tl.®Sgt,^{fSC:t**-C#-&. 

i^-hfflBitfcw. -fsyzpi^. 'fsyrob^ 
yim. x.^uy'>'T^yEJSmm. ^yvym. TS. 
yAJU^^ymm. r^yvymm. r^v^i^j^m, 9 
^)y9yvm.. if^'ir^ym.. eyi^va, tr3y;uT 
svM. f-^t-^'wa. yvg^, ^fif7xy-;pa, 
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[00 111 (2) il*n 

^«c*»<b^St<o. om'^Wt:T-^y^LX^j:^ij 

1 0 0 1 2 1 <s>r-^v>&.m^^h^j'^-^^mk 

^^'aygi, -71/- 

i^uy^ i^\f:2./u^y-ffy^ y^'jx.y^ -fvyuy^ 
\z'-juT}i^^-/i^m<ox)U7t:yifsi^^mRUf^^ (*> 

(ft) m.-^fm<^mm-^m^^H^-^m : 

y^ .-KUx-T^/l/X/Pi^y. --KUrS .i^U'f 5 
,-K»Jx— f;M 5 H. ;Kl>x-7^;U^rhy^ --Kli-^U:? 

y, 3f#;^l:-^«or-bhT/Wxhh'^-^, ;trux- 
[00131 o-^^n-^'Fn'Fizxjuinywt^^H^^ii^ 

fcfctfcv-K (ft) a^*Sk^tt:r57h (ft) 



Ffii-i^tc, ^:y-7-l3iU^7i^;&;i''56^JSrira;t. 5 0 
-lOOX:X'^-thZblzX^-km.V^h. ZZT. 
^mS^-b^^^ii^-l^m.'f-kLXli. X^Vy^ a 
-jt'f-Jl'X'i-Uy. b'x;Uh;WX>'. b'x;^-^7:5'^y 

y ^ ^ ^' D ox m; 71., ^-r v-ffcfx y 7*>^<oa 

i^-Yy. Ty;UT;i^3-;W, 2— b Ha^v-x^yi^T^? 
yi^-h, 2— bKadf-^'Xf-yt.^rJ'^yu— 2— 

^hdf>'Xf-/i'T^'yu— n-y^/i^T^'yi'- 

h , s e c -y^ll'Ti' OU-h. ^ y ■^f-)VT9 y I' 

-h, t-rf-zi^r^'yu-h. . n-y^/u^^'i'y 

V-Y^ s ec-r-f'/P^^^'y Wh. -(V^tf^^ 

y N . xf-/WT^' y U— h . n -rDbyl'T^ y 
-h. yrnt:;UT:J'yu-h> ^f-/l.;'<^'^'yi^— 
h, x^;l'^^':;'yp-h, n-rabf;W^^':;'y^- 

-f yrafcf;i.;<:j'^'y^-h^(?)fi'^-tiz:fi^-^ 

xf-^>-:t*>'H. rnUW'y:t^i^b\ 2 
-jx^-zi/xh^bKa^i^^^y-s ;^f-l'>':l-4f>'h\ 
r^i^y^r^ifi'h'. :/y>'i^>x-x;w^£^s-&tt^ 
it^mnr) (ft) fi^f*sii^s-*(fs^i:*JT^s. 

[0014] x;l^;f?y®!*JI*i: UTtt, -f y ri^yx 
;i'5^>'BS. x.i-i'yxtuii'-ym. b'x;i'X;U;f:ye, ^ 
f-Ui^j^yW^y^, a-;<f-;W;^f-l^yx;Ud^Vg?, 2- 

X^^l'T^'yU— h. X;P*>'fl:i^2'^'0^>'^'i^XV 

[00151 fl&<7)ftM-^arg|^r*««cfc L-Ca, 1.3-r 
t^i/xy. yTU>'^litflSfili^x>'^-^ : 

Uy^ a-j^ii-jVXi-Uy. b'x/l.b;WX>'^:if<04-^ 

ttza^-^-t^^^SK-fti^ij : ^ ^;ur y i^- h , X 
f^/LT ^ y L'- h , v-ybr y h , ^ 

f-7^^5'^'y^-^. x-f-;M^'^'yp-h. 2— bK 

n:3f>-x^;PT^'yp-h, 2— b Hndf^x^7P;<:? 
^*J\^-y, ( ^ ) T^' y yi.grr/i^#;ux;^r 
;W : Ti? y ox h y;P, ^ y ox h V)Um<7)m^ 

i^ryit^m : mt^'-fl'. Uiti^'-Vy'y. b-x;M 
f-;UX^;l.irh>'. b'x;U.»{f-;UJi— r;u. i^b'X 

/w. ^b-x/K »KTy/K mm^i^rv/K r^y 
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/UTS N— yroeA'r^"J;i/T5 Ti!"J;i' 

^^^r^L-^, X^Uyjf^^j^H. rotfUy:t^i^ 

tti^-ft^^JjIlS: *)Jf I. <! i: S . 
[0016] X;t^;Jt>'iS*4»:l:*J§ftS?liHt*«ffe(&» 

rft*3!fca^5-fe;H:JBBg§-*^f*. 5 0^1 0 0 
[0017] Jry^SaiicO^ili: L.-C(±. i^'b'x 
4"t'eS35*0. lmin*»4>lmniigS<0t<0-Cft 

^xt>5>^. -fe;l'0-;;?.loS[e, ;**-K5>'BSffi!. =J 

^^yy^m. ^i^yy^iM. :^^=-ym. 
ik. ^^i-ymsi, -^^oyim. T)i^=>fymm. y 

[0 0 181 {3)mm}5XT/mmuz^m-ri>mB 

^bLx\imzm&^tvm.^h^'^i>.mx.i£. 
ii^s'--^. mm i^^mmi^trtt) . n^^-^. ru- 

Tfigffl-T'i.^&tCti. 0. 1-2 0 0/zmgJS. 

t^^s LTfiiffl-r s*&tct± 0.1-1 mmmm<rtim 

^^■th^bi}mtU\ y^)l-i'-(r)^^lzl,i^ is-i 



0 . 1 uarrzh , 7LS*Mn$ < ^i6+^^r3i« 
*5#^>ix^ir<=5:-l>. Tt^Mi, ASTM-F3 1 6(c 
ld®Si^7t>'^•-i^^a;'<-^'- (m-yX-ry-VTil^^ 

fflT'J>S. ^fz. 7-f/U^'-coa7KS{±. 0. 7kg/ 
cm2i7)E:>jTT\ 2 5X:±2'C-cm^LfzmX. 10 
mL/mIn/m2/mmHglU±. »^U<«10 0mL 
/mIn/m2/mmHgtUi-C'*SC:k*»\ iFiiBESrtS 

y ^ >i:^-ttim^-ti>y -( ^yiyhit. ^yy^vx 
yhxh-oXii-^/i-f-y 4 y:><yhTh-oXi>i\>-^i!^. 

:^tM@<^)¥i^ffl) *«1 OOiumJilT. »*t<li. 
5 0 At mlJiT-C*) S t , Jg««®«*«±# < ^ 0 ©JifSlS 

(.^ ^t>iz^ y A)V9-(rymM<rm^ (S?L^) Ji, 
2 0 %KUi. »4 t < {i 5 0 %J.:i±T3b -5 . 
[ 0 0 1 9 ] >:r-^ iVTM^'&mf.t'^iy- h*c, f-^-:/ 

*>;KUx^ky. .-Kurotv-y. ^KiJxfrkx.ii/jiru 
■t^^lbiz^*). :t^^mizmVf::^-lJVxm^m.mb 

mmi^ ^y{t-ri>^ibt,zxD . :^^izmLfz<7-(iv 

[00 2 0] t-tt>f^y]f^y'<.n-r'>-^;P;^i:fB 

mib(r>m^?:im-ri>rzih. ^m^m-i^y^ma-t 

Be, Hg, Sr, Ba.TI, Zr, Cr, Ho, W, Mn, Fe, Ru, Os, 

Co. Rh, NI, Pd, Pt, Cu, Ag, Au, In. Cd. Hg, Al, G 
a. SI, Ge, Sn, Pb, P, As. Sb, a^b'imf&^Lbt)^ 

■e#, ^m^^'^bii::tt(,0-m^eot^im, 7j< 
Bffb?*i. ^s^-g-!r?3. Ks?^t-^!i?5. mmit-^^. mmit 

^mt^i\:-^m^b'<Ooii>, yi«^xm^LX 2m&i 

±m^^yi±is.-r^it^^x'h^. ^m±m.^^y 
<nm%mi. ±\ii^fA^x'<m.A:^yTSk^o. oi~ 
5 0mmbtci>xomm'r^, 
[002 1 ] i-Hfm^ 

( 1 ) aiy^u—y^^)Vx<r)^m 
:x.yK.u~y'^^iVXbt^x.y^x:i~T^>{ /l-xeo^m 
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mm tm^^ 20 om m*sic^e^oj^c{i . mm 

mbmm^mt^-^t, mmtmm2 0 0Mmimi. 

tn'fi^m^izii. yt}=yMz%mL. -E-cotftsms-a 
ja$-«i:s. tt:. mmimms-^emmioy^x^'y 

Ml. umbmm^-ti>. mma^y ^ ii^is^-^mii 
mm<^m^izii. y -< ii^^'-ttztimmmbum*^ 

MX'h^^izii. ^im^m<^'i'izmmiAtLmbo 

<oms^-r?>^ibifii^tL\.^. mmb^-ffi'X^^ 

jn, mmiimm2ooum^<7)fii^f<om^izii^ m 
nm'L^iz X *) ^m-^ . ttz. mm izjmm%^ 

$^Xi5<Zb<izX<0. f\^x^^mmii-hm^l>zX 

[00221 < 2 ) ^fxy^a-T'^-f )ux<r>^m 

{iigfSKJStT. mzMbLX4^y^u-y"^^ ivx 
^m.mz'mi^^, ^-WLbLX<Oi^y^r3-y'^ 

>{}vx^mMxii. ^^fvx'^mmi:. mwwb^ 

fA^^hZ-btiZi.*). i^:yKvi-y'^^f\^xi^mr 

-i ic>t:m^i^MM. mw\ I Jiiiesfisi b nm: 
x^^m\mL%tf^^&iX'hix\i. ^^^-r^t>^c^l|-a 

-r >f /I'J^ti J: tflPxy^n— rn? 'f S: |5|b#(c^ 
mhi^\^^\.z\i. '>-<7UX-§-^rSmi£-ffl«cII-CiSSBi!i 

[0023] ('>-f;i^;^iOEiiR)fi*|rtt5J:t^fflflcllfCi|iS 

^hX^m.-^1xfz:i^y-^x:i-r^-i )Vx\i.^ m:Sm^M 

x.xm^i.m^<nmmzm\^h^bi,xthL. 
t.msi^mi^m^wsLmmiW^(^-}imx^\x,-th z. b 
fsfmx'hh. (BU, mm.-^ts(tiiizm-i>mz'£^tzm 



txmmaxirmm i ii&mss[(r>immximtx t 

ifisfrf^ffl $ ^xwrnaM^rmmamt^m- (^m&^it 
i:ffmifis>?>, mLmibLxiimmmc^. mtii2'^8 

U(7)m:it:fr*J'^J>'. ft-fb-M-'J'^A. 

^y':fx^ymtmm^m^i>:ibii^x'ih, #ffi*s 

iiffJ^LTJi, SDS, h^-f hVX-lOO. Twe 
en20. 80. NP-4 O^ifA^feS. xy^a-T 
■^^>vx\zm'i>y^-i^'yti:\yf3mbLX\i.. 1.5 

v.. i^y^x3-y^^ ivx'kmmit-h'i^m-hijm 

v-'TSyHHK (EGTA) , x^U-y^^y 3— ;K 2 
-r5yx-1^;l/X— r;i') EHifB! (EGTA) ^i^n^ 
V- N^J t ffll^^ i i: j&s-C^ S . 
[00241 

a? J SrSt*-tS. 

( 1 ) jfittmttSEttc^xUan-f KHC50 ^'-f : 

7ii-jM m) m fiZT-^Y-ytrmsLxm-^mm^ 

0. 01 Am) ^ntz, ov%-C, ±t'^>iiSSiatt*4 
0SBt:>'^a'^^>'/l'^^^"JU-b90a{, hU^f- 

;UT 5 yx^^U^ ^' U U- h^Oig^t?^ 1 0 miXX/^ 

cojhim^mm-h z b izx onsaEttfrSri^-t^ft 

/l-n-yw 1 035. 'J/l^mi- f 'J "^AO . 0 5Bis 
J:tX;i^yxf-l/-y:t^v-Hy-;l^7*x;px-x;W0 . 
1 SSr* 10 0 OgPtcJ§jSLT*tt^ y v-iffl^!g!i^|l3 
^3 t-CPi?Uc7K1±^:yv-ia)ft!f?Jft't±a 

fio^yv-ffifie!H3^*.jDL. yh^>'i'-(^-x'fmm 

^42 y y h;i^i7>M«^is#S'H'>p77X3tctta;^i. 
^**ii,5Btratci>^ojftj«*<otyv-^a-^ (mmM 
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( 2 ) Jbie ( 1 ) -Clf ^.il;tlKtt'-KU 5mM 
Tmiti- h V A7j<?g?g(c3}-Uj L , -8 0 °CT 1 2 B^HJa 

2 0mLO10mM ME SMffij§»S ( P H 6 . 0) IC® 

(3->'';^f-ywr5yrot:/w) iuv^r^-j^ s Ht ho 

[0 0 2 5]##e»l2 <ffl^II<7>^Ji&) 
(1) iHERiG§Sfe:x^^>'3 5g. n-r^/UU^ 
•>A0. 4 4gfc<fctX>-^n'\^-^>'2 0 0g5rfi:Ji 
6 0~9 0-Ci£-fijJ^^rj&<'i>4l)$raa-^L/cm, RIE 
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